Inhibitory effect of hypothalamic medial preoptic area somatostatin on growth hormone-releasing factor in the rat.
Possible inhibitory effects of somatostatin (SRIF) on GRF were studied by assessing spontaneous GH secretion and GRF content and release in adult male rats depleted of hypothalamic SRIF by anterolateral hypothalamic deafferentation (AHD) or electrolytic lesions in the medial preoptic area (MPO). Plasma GH levels were measured 7 days postoperatively every 20 min in conscious animals with indwelling iv cannulae. Median eminence SRIF was markedly reduced 8 days postoperatively in both AHD and MPO rats, as determined by immunohistochemistry and RIA (P less than 0.01). Although GRF immunoreactivity in the median eminence of AHD and MPO animals appeared well preserved immunocytochemically, hypothalamic GRF content by RIA was significantly decreased at 8 days (P less than 0.01). Spontaneous GH secretion was pulsatile in sham-operated animals. In contrast, basal GH levels in AHD and MPO animals were markedly elevated (P less than 0.01), and secretory pulses were absent. Intravenous injection of specific anti-GRF serum into MPO animals decreased the elevated plasma GH levels (P less than 0.01), indicating increased hypothalamic GRF secretion. GRF release from hypothalamic median eminence-arcuate nucleus complexes in vitro was significantly greater in AHD and MPO animals than in control animals 4 and 8 days postoperatively in response to 30 mM K+ (P less than 0.01), but not under basal conditions. These results suggest that hypothalamic medial preoptic area somatostatinergic neurons play a tonic inhibitory role in the regulation of GRF release and that GH hypersecretion observed after MPO and AHD is attributable to changes in both SRIF and GRF.